information for the assessment of the driving forces acting on ions as they move across the renal epithelium (6, 8, 15, 18-20, 33, 46, 54, 55, 59 ). Secondly, measurements of the current distribution within and along the nephron have given insight into the functional organization of the tubular structures, particularly with reference to the existence of low-conductance paths connecting cells and between cells (4, 18, 19, 3 1, 54) . Finally, electrophysiological studies have been used to evaluate the relative conductance of the more important ion species with respect to the tubular epithelium as well as with respect to the luminal and peritubular cell membranes of single tubule cells (3, 14, 17-l 9, 2 1, 58). Such measurements are of importance since they allow one to estimate the significance of the electrical potential difference in accounting for the net movement of individual ion species. Our findings in previous studies on renal secretory mechanisms of potassium (20, 2 1, 37-40, 59 ) suggested the importance of an investigation of conductance properties and conductance changes of the distal tubular epithelium in control conditions and in conditions known to affect the transport pattern of potassium at this nephron level. Of pertinence are alterations of distal tubular ion concentrations brought about by varying distal salt loads and changes in the acid-base equilibrium.
The present investigation is concerned with a study of transepithelial distal tubular conductance properties and an evaluation of the relative importance of tubular sodium, potassium, and chloride currents. In addition, the influence of changes in pH and in the ionic content of the tubular fluid on the conductance properties of the distal tubular epithelium were investigated. Two approaches were used. First, an attempt was made to deduce relative transepithelial ionic conductances from the change in the electrical potential difference across the distal tubular epithelium subsequent to rapidly induced changes in the ionic content of the perfusion fluid with respect to potassium, sodium, and chloride.
This constitutes an extension of previous studies from this laboratory in which some effects of ionic substitutions on the transepithelial potential difference across distal tubules was evaluated (22) . A second approach consisted in the measurement of effective transepithelial resistances under conditions in which the composition of the tubular fluid was controlled with respect to its ionic composition.
It was thus possible to obtain an estimate of specific transtubular conductances for the main intratubular ion species.
METHODS

Male
Long-Evans rats weighing between 280-390 g, kept on a standard diet of Purina laboratory chow and having free access to water, were anaesthetized with Inactin (50-80 mg/kg) and prepared for micropuncture according to techniques previously described (3 7-39). Control animals and animals undergoing respiratory acidosis received an infusion of 5 % mannitol in isosmotic saline at a rate of 0.1 ml/min.
Respiratory acidosis was induced by breathing 15 % C02-85 % 02. Metabolic alkalosis was achieved by the infusion of 5 % NaHCO3 at a rate of 0.1 ml/min. Single ion conductances of sodium and chloride are calculated from this value and the mean sodium/ chloride mobility (transference number) ratio (see Table  1 ). Similar calculations as outlined in Table 4 make it  possible to approximate ion conductances of other ion species.
It is apparent that the potassium conductance in the distal tubule exceeds that of sodium and the latter that of chloride.
In contrast, absolute choline and sulfate conductances are somewhat lower than that of chloride. Also shown in Table 4 Passive ion movement accounts for net reabsorption or secretion if the electrochemical potential gradient is favorable for passive ion movement and if the transepithelial specific ion conductance is large enough to allow for the net transfer of an ion at a rate at least equal to that observed.
An evaluation concerning distal potassium and chloride transfer has been carried out and will be discussed below.
The experimental results presented indicate significant transepithelial conductances of the distal tubular wall of potassium and sodium but a smaller one of chloride.
It has also been observed that the conductances measured at different concentrations for an ion species change markedly from high values at high luminal concentrations to low values at low ion concentrations.
The Accordingly, an amount equivalent to the difference between K,xit and Kentry> i.e., 2.0 X lo-' mEq/min represents a mean rate of distal tubular potassium secretion under nondiuretic conditions. The possible distal tubular secretion rate of potassium expected for passive potassium entry into the lumen can be calculated from electrical measurements :
where & is the passive potassium current, vK is the mean electrochemical potential difference favoring potassium secretion, and RK is the specific transepithelial potassium resistance.
A value of 400 ohm cm2 was obtained (see Table 4 (23, 24, 37, 42, 58) .
The finding of a decreased transepithelial resistance of distal tubules of rats undergoing KC1 or HCO3 diuresis is of significance.
The increased potassium secretion which is observed under these conditions may be due, in part, to the greater ease with which potassium ions will be driven into the distal tubular lumen by the transepithelial electrical potential difference. The influence of changes in hydrogen ion concentration or that of sodium, potassium, and chloride on electrical membrane properties has been studied in a variety of preparations.
Of interest are studies in frog muscle showing that a decrease in external pH leads to a fall in chloride (26, 32) and sodium conductance (34, 43) . With respect to potassium a dependence of its conductance on the direction of its chemical potential difference has been reported in frog muscle (2, 29). I n frog skin, an increase in external sodium concentration decreases the passive permeability for sodium (7) and the chloride permeability has been found reduced in the same preparation in the absence of external sodium (35).
It was considered possible that acid-base-induced changes in distal tubular potassium secretion could be mediated by passive permeability changes of distal tubular cell membranes. Thus, increased secretion could have been evoked by an increased permeability of the luminal cell membrane of distal tubule cells and the enhanced passive leakage of potassium ions into the tubular lumen. Experimental evidence obtained in gallbladder epithelium (56) and in muscle fibers (26, 32, 43) indicates that changes in the hydrogen ion concentration have significant effects on passive ionic conductances.
In the present study we were unable to detect significant changes in the transepithelial conductances or potential differences when pH was changed within the lumen from 5.5 to 8.0. It is possible that, as was observed in the case of the rabbit gallbladder (56) and of muscle fibers (26) 
